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(54) EXHAUST EMISSION CONTROL SYSTEM FOR INTERNAL COMBUSTION 
ENGINE 

(57)Abstract: 

PURPOSE: To prevent responsiveness to reducer 
supply volume control for an NOx absorbent from 
deteriorating caused by reduce sticking to a wall 
surface if a liquid-like reducer is used, in an exhaust 
emission control system in which the NOx absorbent 
is located in an engine exhaust passage, and in 
which the reducer is fed into the NOx absorbent. 
CONSTITUTION: A reducer supply device 11 and a 
secondary air introduction device 13 are provided in 
an exhaust passage 3, upstream of an NOx 
absorbent 15, and an oxygen density sensor 10 is 
located in the exhaust passage 3, downstream of the 
NOx absorbent 15. An electronic control unit 20 feeds 
a reducer by a supply volume in excess of a volume 

necessary for regeneration of the NOx absorbent 15, from a reduce supply device 1 1 , and 
performs feed-back control of the air volume introduced from the secondary air introducing 
device 13 in accordance with an oxygen density detected by the oxygen density sensor 10 
so as to set the air-fuel ratio of exhaust gas flowing into the NOx absorbent 15 is 
maintained in a predetermined range. Since the density of the reducer in the NOx 
absorbent is controlled by the secondary air volume, the control responsiveness and the 
control stability can be enhanced in comparison with such control that the density of the 
reducer is controlled by the reducer supply device 11. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To the flueway of the internal combustion engine which burns the Lean air- fuel ratio in 
most engine operating range at least It is NOX when the air- fuel ratio of inflow exhaust air is Lean. 
NOX which was absorbed, and was absorbed when the oxygen density of inflow exhaust air fell 
NOX to emit An absorbent is arranged. A reducing agent is introduced during exhaust air under a 
predetermined service condition, and it is said NOX. NOX absorbed from the absorbent It is this 
NOX while making it emit. In the exhaust emission control device of the internal combustion engine 
which does reduction purification Said NOX NOX absorbed at least to the absorbent A reducing- 
agent supply means to supply the reducing agent of the above amount needed for reduction 
purification, It is said NOX at the time of said reducing-agent supply. A secondary air installation 
means to introduce the secondary air into the flueway of the absorbent upstream, Said NOX An 
oxygen density detection means to detect the oxygen density under exhaust air of the absorbent 
downstream, Based on the detected oxygen density, the amount of secondary airs of said secondary 
air installation means is adjusted, and it is said NOX. Exhaust emission control device of the internal 
combustion engine characterized by having the control means which controls the air- fuel ratio of the 
exhaust air which flows into an absorbent in the predetermined range. 



[Translation done.] 

I 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is NOX under exhaust air of internal combustion engines 
which burn the Lean air- fuel ratio in most operating range, such as a gasoline engine which carries 
out a diesel power plant and lean combustion to a detail, about an internal combustion engine's 
exhaust emission control device. It is effectively related with a removable exhaust emission control 
device. 
[0002] 

[Description of the Prior Art] As an example of this kind of exhaust emission control device, there 
are some which were indicated by the Provisional-Publication-No. 62-No. 106826 official report, for 
example. The equipment of this official report is NOX under existence of oxygen to a Diesel 
engine's flueway. The absorbent (catalyst) to absorb is arranged and it is NOX under exhaust air. It is 
made to absorb and is NOX of this absorbent. By intercepting the inflow of the exhaust air to an 
absorbent and supplying a gas-like reducing agent to an absorbent, when absorption efficiency falls, 
it is an absorbent to NOX. NOX emitted while making it emit Reduction purification is carried out. 
[0003] 

[Problem(s) to be Solved by the Invention] With the exhaust emission control device of the above- 
mentioned Provisional-Publication-No. 62-No. 106826 official report, it is NOX. NOX from an 
absorbent In order to perform emission and reduction purification (henceforth "playback"), it is NOX 
about gas-like reducing agents, such as hydrogen. The absorbent is supplied. However, the reducing 
agent of the shape of a gas, such as hydrogen, produces various problems, when there is a problem 
with difficult handling, such as needing a special container on the occasion of storage, and it uses it 
especially for the internal combustion engine for cars. 

[0004] Therefore, NOX It is desirable that liquid fuel used for the internal combustion engine 
concerned, such as a gasoline and gas oil, can be used as they are as a reducing agent used for 
playback of an absorbent. However, liquid fuel, such as a gasoline and gas oil, contains many 
components from which the boiling point differs, and the amount of the fuel evaporated with 
temperature changes. For this reason, if such liquid fuel is supplied to an exhaust air system as they 
are, it will remain without some fuels evaporating according to an exhaust-gas temperature, and the 
problem which adheres to a flueway wall surface while it has been liquefied is produced. These wall 
surface adhesion fuels are also transmitted to a flueway wall surface, and drop off, and, finally it is 
NOX. It reaches and evaporates [ burn and ] to an absorbent. However, NOX It is NOX by the time 
it reaches an absorbent. It is NOX after pouring a reducing agent into an exhaust air system, since the 
time of concentration which changes according to the distance and the exhaust air rate of flow to an 
absorbent is needed. By the time the reducing agent of the specified quantity is obtained with an 
absorbent, a time lag will arise. 

[0005] In order to prevent this, in consideration of wall surface coating weight, the reducing agent 
more than an initial complement is beforehand poured into an exhaust air system, and it is NOX in 
early stages. It is also possible to increase the amount of the evaporation component which reaches 
an absorbent. However, the reducing agent which adhered to the wall surface in this case is NOX 
after the above-mentioned time delay progress. If an absorbent is reached, the amount of a reducing 
agent will become superfluous, and it is NOX. Since the air- fuel ratio in an absorbent part becomes 
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rich, it is NOX. Ammonia is generated with an absorbent or there is a possibility that it may be 
emitted to atmospheric air, without consuming HC of a reducing agent, CO component, etc. 
[0006] For this reason, liquefied reducing agents, such as gas oil, are used and it is NOX. Wall 
surface adhesion and NOX of an above-mentioned reducing agent when reproducing an absorbent 
The attainment delay to an absorbent is taken into consideration, and it is NOX. It is necessary to 
change the reducing-agent amount of supply with time amount so that the reducing agent of a 
predetermined flow rate may always reach an absorbent. However, wall surface coating weight and 
NOX of a reducing agent The attainment time delay to an absorbent changes with service conditions, 
such as an exhaust-gas temperature and the exhaust air rate of flow, a lot. Therefore, when using a 
liquefied reducing agent, even if it was the case where it will be necessary to control the reducing- 
agent amount of supply finely according to these conditions, and there was a problem which a 
control network complicates, and the reducing-agent amount of supply was controlled correctly, 
since there was a time delay by above-mentioned wall surface adhesion, there was a problem with it 
difficult [ to raise the responsibility and stability of control ]. 

[0007] If it is made to pour into an exhaust air system after atomizing to extent which pours into an 
exhaust air system or does not produce wall surface adhesion after making a liquefied reducing agent 
evaporate completely beforehand, the above-mentioned problem at the time of using a liquefied 
reducing agent is solvable to some extent. However, since for that the special device for evaporation 
of a reducing agent or atomization is needed, there is a problem which causes complication of 
equipment and the increment in cost. 

[0008] In view of the above-mentioned problem, the problem about above-mentioned liquefied 
reducing-agent use is solved, without forming the special equipment for evaporation of a reducing 
agent, or atomization, the responsibility and stability of reducing-agent amount-of-supply control are 
raised, and this invention is NOX. It aims at offering the exhaust emission control device which can 
perform efficient playback of an absorbent. 
[0009] 

[Means for Solving the Problem] According to this invention, as shown in the block diagram of 
invention of drawing 1 , to the flueway of the internal combustion engine which burns the Lean air- 
fuel ratio in most engine operating range at least It is NOX when the air- fuel ratio of inflow exhaust 
air is Lean. NOX which was absorbed, and was absorbed when the oxygen density of inflow exhaust 
air fell NOX to emit An absorbent is arranged. A reducing agent is introduced during exhaust air 
under a predetermined service condition, and it is said NOX. NOX absorbed from the absorbent It is 
this NOX while making it emit. In the exhaust emission control device of the internal combustion 
engine which does reduction purification Said NOX NOX absorbed at least to the absorbent A 
reducing-agent supply means A to supply the reducing agent of the above amount needed for 
reduction purification It is said NOX at the time of said reducing-agent supply. A secondary air 
installation means B to introduce the secondary air into the flueway of the absorbent upstream Said 
NOX An oxygen density detection means C to detect the oxygen density under exhaust air of the 
absorbent downstream Based on the detected oxygen density, the amount of secondary airs of said 
secondary air installation means is adjusted, and it is said NOX. The exhaust emission control device 
of the internal combustion engine characterized by having the control means D which controls the 
air- fuel ratio of the exhaust air which flows into an absorbent in the predetermined range is offered. 
[0010] 

[Function] At the time of reducing-agent supply, the reducing-agent supply means A is always NOX. 
The reducing agent more superfluous than a complement to absorbent playback is introduced into 
exhaust air, and control of the precise reducing-agent amount of supply is not performed. Based on 
the oxygen density which the oxygen density detection means C detected, a control means D carries 
out feedback control of the introductory air content of the secondary air installation means B, and is 
NOX. The air- fuel ratio of the exhaust air which flows into an absorbent is maintained in the 
predetermined range. Thereby, it is NOX irrespective of the amount of the reducing agent adhering 
to a wall surface. It is NOX while the reducing agent of an initial complement is always supplied to 
an absorbent. The responsibility and stability of Air Fuel Ratio Control of exhaust air which flow 
into an absorbent part improve. 
[0011] 
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[Example] With reference to drawin g 2 , the example at the time of applying this invention to a 
diesel power plant is explained. In drawing 2 , in 1, a diesel power plant and 2 show an engine inlet 
pipe, and 3 shows an engine exhaust pipe. In this example, the shutter bulb 6 is formed in the engine 
inlet pipe 2. 

[0012] It is the format of a butterfly valve with little inhalation-of-air resistance at the time of full 
open, and is held at full open at the time of usual operation of an engine, and the shutter bulb 6 is the 
below-mentioned NOX. NOX absorbed by the absorbent Clausilium is carried out to predetermined 
opening at the time of emission and reduction actuation, and the air content which extracts an inlet 
pipe 2 and is inhaled by the engine is reduced. The actuator of proper formats, such as a step motor 
which carries out the closing motion drive of the shutter bulb 6 in response to the signal from the 
electronic control unit (ECU) 20 of the after-mentioned [ 7 ], and a negative pressure actuator, and 8 
are opening sensors which detect the opening of a shutter bulb. 

[0013] Moreover, the pulse air induction reactor 13 is arranged at the reducing- agent feeder 1 1 and 
its downstream at the engine exhaust pipe 3> and an exhaust pipe 3 is NOX at the downstream 
further. It connects with casing which held the absorbent 15. Moreover, NOX In the flueway of 
absorbent 15 outlet, it is NOX. The oxygen density sensor 10 which detects the oxygen density under 
exhaust air which passes an absorbent is formed. 

[0014] The reducing- agent feeder 1 1 is NOX. The exhaust pipe 3 of the upstream of an absorbent 15 
is equipped with injection valve 11a which injects a reducing agent, and the reducing agent of a 
predetermined flow rate is poured in into an exhaust pipe 3 according to the input signal from 
ECU20. Liquid fuel, such as a hydrocarbon of liquids, such as a propane, a propylene, and butane, or 
a gas, a gasoline, gas oil, and kerosene, etc. can be used that what is necessary is just what is 
exhausting and generates reduction components, such as a hydrocarbon and a carbon monoxide, as a 
reducing agent. However, the gas oil same as a reducing agent in this example as an engine fuel is 
used from the above-mentioned reason, and gas oil is pressurized by the feed pump from the fuel 
tank of the engine which is not illustrated, and is supplied to injection valve 11a. 
[0015] The pulse air induction reactor 13 is equipped with flow-control-valve 13c which has actuator 
13b, such as source of pressurization air supply 13a, such as an electric rotary pump, and a stepper 
motor, and nozzle 13d, drives actuator 13b of flow-control-valve 13c with the control signal from 
ECU20, changes the opening of flow-control-valve 13c, and can adjust now the flow rate of the 
secondary air introduced into an exhaust pipe 3 from nozzle 13d. 

[0016] The RIN mixture sensor which outputs the signal which changes continuously according to 
the oxygen density under exhaust air is used for the oxygen density sensor 10. However, in this 
example, since ON/OFF control of the flow-control-valve 13c is carried out like the after-mentioned, 
the sensor of the type with which an output changes suddenly near the theoretical air fuel ratio as an 
oxygen density sensor 10 may be used. Moreover, it is the electronic control unit (ECU) of an engine 
1 which is shown in drawing by 20. ECU20 consists of a digital computer of a configuration of 
having connected CPU21, RAM22, ROM23 and input port 24, and an output port 25 mutually with 
the bi-directional bus 26, and performs basic control, such as fuel-oil-consumption control of an 
engine, and also it is performing control of playback actuation of a NOX absorbent etc. in this 
example. For these control, the opening signal of the shutter bulb opening sensor 8 to a shutter bulb 
is inputted, respectively, and also the oxygen density signal under [ the oxygen density sensor 10 to ] 
exhaust air is inputted into the input port 24 of ECU20 again from the sensor which signals, such as 
an engine speed, accelerator opening, and an exhaust-gas-temperature signal, do not illustrate, 
respectively. 

[0017] NOx An absorbent 15 makes an alumina support and is Potassium K, Sodium Na, Lithium Li, 
and Caesium Cs on this support. Alkali metal [ like ] and barium Ba, Calcium calcium At least one 
chosen from an alkaline earth [ like ], Lanthanum La, and rare earth like Yttrium Y, and platinum Pt 
Noble metals [ like ] are supported. This NOX An absorbent 15 is NOX when the air- fuel ratio of the 
flowing exhaust air is Lean. It is NOX, if it absorbs and an oxygen density falls. NOX to emit An 
absorption/emission action is performed. 

[0018] In addition, an above-mentioned exhaust air air- fuel ratio is NOX here. The ratio of the sum 
total of an air content and the sum total of a fuel supplied to the flueway of the upstream of an 
absorbent 15, an engine combustion chamber, an inhalation-of-air path, etc., respectively shall be 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/5/2006 



JP,06-129237,A [DETAILED DESCRIPTION] 



Page 4 of 7 



meant. Therefore, NOX When a fuel (reducing agent) or air is not supplied to the upstream flueway 
of an absorbent 15, an exhaust air air- fuel ratio becomes equal to an engine operation air- fuel ratio 
(air-fuel ratio in combustion of an engine combustion chamber). 

[0019] Since the diesel power plant is used in this example, the exhaust air air- fuel ratio at the time 
of operation is usually Lean, and it is NOX. An absorbent 15 is NOX under exhaust air. It absorbs. 
Moreover, if a reducing agent is introduced by the below-mentioned actuation during exhaust air and 
an oxygen density falls, the NOX absorbent 15 will emit the absorbed reducing agent. There is also a 
part which is not clear about the detailed mechanism of this absorption/emission action. However, it 
is thought that this absorption/emission action is performed by the mechanism as shown in drawing 
3 . Next, it is Platinum Pt on support about this mechanism. And barium Ba It becomes the same 
mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth, although 
explained taking the case of the case where it is made to support. 

[0020] That is, if inflow exhaust air becomes Lean considerably, the oxygen density under inflow 
exhaust air will increase sharply, and it is drawing 3 (A). It is these oxygen 02 so that it may be 
shown. 02 - It is Platinum Pt in a form. It adheres to a front face. On the other hand, NO under 
inflow exhaust air is Platinum Pt. It is 02 on a front face. - It reacts and is set to N02 (2 NO+02 - 
>2N02). Subsequently, generated N02 A part is drawing 3 (A), being absorbed in an absorbent and 
combining with the barium oxide BaO oxidizing on Platinum Pt. It is nitrate ion N03 so that it may 
be shown. - It is spread in an absorbent in a form. Thus, NOx NOx It is absorbed in an absorbent 15. 
[0021] Therefore, it is Platinum Pt as long as the oxygen density under inflow exhaust air is high. It 
is N02 in a front face. It is generated and is NOx of an absorbent. It is N02 unless absorptance is 
saturated. It is absorbed in an absorbent and is nitrate ion N03. - It is generated. On the other hand, 
the oxygen density under inflow exhaust air falls, and it is N02. When the amount of generation 
decreases, a reaction goes to hard flow (N03— >N02), and it is the nitrate ion N03 in an absorbent in 
this way. - N02 It is emitted from an absorbent in a form. That is, it is NOx if the oxygen density 
under inflow exhaust air falls. An absorbent 1 5 to NOx It will be emitted. 

[0022] On the other hand, these components are Platinum Pt if reduction components, such as HC 
and CO, exist during inflow exhaust air. Upper oxygen 02 - It reacts and oxidizes, the oxygen under 
exhaust air is consumed, and the oxygen density under exhaust air is reduced. Moreover, it is NOX 
by the oxygen density fall under exhaust air. N02 emitted from the absorbent 1 5 Drawin g 3 (B) It 
reacts with HC and CO and is returned so that it may be shown. Thus, platinum Pt It is N02 on a 
front face. When it stops existing, it is N02 from an absorbent to the degree from a degree. It is 
emitted. Therefore, it is Platinum Pt to the inside of a short time, so that HC under inflow exhaust air 
and CO component increase. Upper oxygen 02 - Consumption of the oxygen under exhaust air is 
performed and it is NOx at a short time from the NOx absorbent 15. It will be emitted and returned. 
[0023] That is, HC under inflow exhaust air and CO are Platinum Pt first. 02 [ upper ] - It reacts 
immediately, oxidizes and, subsequently is Platinum Pt. 02 [ upper ] - NOx emitted by this HC and 
CO from the absorbent when HC and CO still remained, even if consumed And NOx discharged by 
the engine It is returned, therefore, under engine operation — NOX in order to perform emission and 
reduction ~ NOX the amount of the reducing agent which should be supplied to an absorbent — 
dilution and Platinum Pt of (1) exhaust air fully reducing the oxygen density under exhaust air by the 
oxygen consumption by the upper oxidation — a complement and (2) NOX the total emitted from an 
absorbent 15 — NOX It becomes the sum total with a complement returning. 
[0024] Moreover, NOX In order to make playback by emission and reduction complete for a short 
time, it is NOX as mentioned above. As the concentration of the reducing agent in an absorbent 
always becomes above to some extent, reduction of NOX is promoted, and it is NOX. NOX from an 
absorbent It is necessary to increase an emission rate. Therefore, NOX In order to shorten the 
playback time amount of an absorbent, it is NOX about the reducing agent of the above-mentioned 
initial complement. It must supply by flow rate to which the concentration of the reducing agent in 
an absorbent always becomes above to some extent. On the other hand, it is NOX. The amount of the 
reducing agent supplied to an absorbent exceeds the above (1) and the sum total of (2), and it is 
NOX. If the air-fuel ratio of the exhaust air which flows into an absorbent becomes rich sharply, 
components, such as HC of a reducing agent and CO, are NOX. In being emitted to atmospheric an- 
as it is, without oxidizing with an absorbent ****, it is NOX. The problem which generates ammonia 
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with an absorbent arises. 

[0025] However, it is NOX by adjusting the reducing- agent amount of supply, since there are 
problems, such as wall surface adhesion of a reducing agent, as mentioned above when a liquefied 
reducing agent is used. It is difficult to control the concentration (exhaust air air- fuel ratio) of the 
reducing agent which flows into an absorbent with a precision sufficient in the proper range. So, at 
this example, it is NOX. It is controlling by adjusting the amount of installation of the secondary air 
rather than adjusting the reducing-agent amount of supply and controlling the air-fuel ratio of 
exhaust air at the time of absorbent playback. That is, as a reducing agent supplies the superfluous 
amount beyond the above (1) and the sum total of (2) in this example, detailed control of the amount 
of supply is not performed, but it is NOX. It is based on the oxygen density detected by the oxygen 
density sensor 10 of absorbent 15 outlet, and is NOX. Feedback control of the amount of secondary 
airs is carried out so that the exhaust air air- fuel ratio which flows into an absorbent may become a 
predetermined value (for example, theoretical air fuel ratio). 

[0026] Drawin g 4 and drawing 5 are above NOX. An example of the flow chart of absorbent 
playback control is shown. This routine is performed by ECU20 for every fixed time amount. When 
a routine starts in drawing 4 , at step 401 Engine-speed N, The accelerator opening ACC and the 
engine exhaust-gas temperature TEX are NOX from each sensor. While the oxygen density ROX 
under exhaust air at an absorbent outlet is inputted from the oxygen density sensor 10, respectively 
NOX of the NOX absorbent which is calculated by the below-mentioned routine and stored in 
RAM22 An absorbed amount W is read and it is NOX based on these at step 403. It is judged 
whether the playback execution condition of an absorbent is satisfied. 

[0027] Here, it is NOX. (1) accelerator opening ACC the playback execution condition of an 
absorbent Below a predetermined value And that engine-speed N is beyond a predetermined value 
(that is, an engine should be moderation operating), a thing [ (2) engine exhaust-gas temperature 
TEX / beyond predetermined temperature ], (3) NOX NOX of an absorbent It is that an absorbed 
amount W is more than the specified quantity etc., and only when the conditions of above-mentioned 
(1) - (3) are all satisfied, 405 or less-step NOX absorbent playback actuation is performed. 
[0028] Here, it is NOX. Since it is necessary to close the inhalation-of-air shutter bulb 6 like the 
after-mentioned at the time of (above-mentioned condition (1)) and playback, and to reduce an 
inhalation air content, an absorbent 1 5 will be reproduced for producing a torque shock and 
operability getting worse only at the time of engine moderation, if it usually reproduces during 
operation. Moreover, it is NOX which an exhaust-gas temperature carries out to beyond a 
predetermined value (the above-mentioned conditions (2)). An absorbent is NOX. It is because it is 
required to have reached the activation temperature which emission and a reduction operation 
activate. Moreover, NOX NOX of an absorbent It is making for an absorbed amount to be more than 
the specified quantity (the above-mentioned conditions (3)) into a playback execution condition for 
avoiding frequent playback actuation, and performing playback actuation, only when playback is 
very required. In addition, the above NOX The predetermined value of an absorbed amount is NOX. 
NOX which an absorbent 15 may absorb It is carried out to about 30% of a peak. 
[0029] It is NOX at step 403. When all absorbent playback conditions are satisfied, Counter C counts 
up plus 1 at step 405, and at step 407, it is judged for Counter C whether it is beyond the 
predetermined value CR. Here, Counter C is a counter corresponding to the elapsed time after 
playback conditions are satisfied at step 403, and the predetermined value CR is NOX. Playback 
time amount tR needed for completing playback of an absorbent It is a corresponding count of 
routine activation. Playback time amount tR NOX NOX in the type of an absorbent, and a playback 
execution condition It is the constant decided by setup (step 403, the above-mentioned conditions 
(3)) of the specified quantity of an absorbed amount etc. Since playback is completed when it is 
C>=CR at step 407 namely, it is NOX at step 409. NOX of an absorbent An absorbed amount W is 
set to zero, 43 1 or less step is performed, and playback actuation is ended. 

[0030] When it is C<CR at step 407, it is 41 1 or less-step NOX. Absorbent playback actuation is 
performed. That is, at step 411, clausilium of the shutter bulb 6 of the engine inlet pipe 2 is carried 
out to predetermined opening. It is because there is no throttle valve in an inlet pipe and the amount 
of the reducing agent needed in order to reduce the oxygen density under exhaust air, if an inlet pipe 
is not extracted at the time of playback, since there are many inhalation air contents becomes 
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excessive by the diesel power plant. In addition, it is NOX of an exhaust air system about a means to 
replace with a shutter bulb in order to reduce the amount of a reducing agent, or to consume the 
oxygen under exhaust air of a burner etc. in addition to a shutter bulb. You may make it prepare in 
the absorbent upstream. 

[0031] In order to prevent that rapid moderation produces the opening of a shutter bulb, it is 
beforehand set up as a function of an engine speed, and this function is stored in ROM23 of ECU20 
in the form of a numerical table. The opening set point of the shutter bulb 6 is read from a numerical 
table based on an engine speed, the shutter valve actuator 7 is driven and the shutter bulb 6 is 
controlled by step 41 1 to predetermined opening so that the opening detected by the shutter bulb 
opening sensor 8 becomes equal to the above-mentioned set point. Subsequently, the reducing-agent 
amount of supply is determined at step 413. Namely, flow rate Fl of a reducing agent required in 
order to calculate the amount of oxygen under exhaust air from the oxygen density ROX under 
exhaust air read at step 401, and an engine inhalation air content and to consume the amount of 
oxygen It is computed. Furthermore, NOX read at step 401 NOX of an absorbent Amount WR of the 
reducing agent needed for returning an absorbed amount W It is calculated and is WR. 
Predetermined playback time amount tR It divides and is NOX. Reducing-agent flow rate F2 
required to return an absorbed amount W It is computed. And the flow rate F of the reducing agent 
which should be supplied is determined as F=(F1+F2) xalpha. 

[0032] Here, it is calculated from an engine speed and shutter bulb opening, and an engine inhalation 
air content is NOX. An absorbed amount W is calculated by the below-mentioned routine. 
Moreover, alpha is a larger constant than 1 . That is, a reducing agent is supplied to playback from a 
complement at an excess. Subsequently, at step 415, the opening of reducing-agent injection valve 
1 la is set up so that the injection quantity F may be obtained, and a reducing agent is introduced into 
an exhaust pipe 3. 

[0033] Moreover, at step 417, electric rotary pump 13a of a pulse air induction reactor 13 is turned 
ON, and the secondary air is introduced into an exhaust pipe 3. Subsequently, it progresses to 
drawing 5 and the opening of flow-control-valve 13c of a pulse air induction reactor 13 is adjusted 
according to the output of the oxygen density sensor 10 at steps 419-425. That is, if it is judged 
whether it is beyond the predetermined value Rst and the exhaust air oxygen density ROX read at 
step 401 in step 419 is ROX>=Rst, it is the opening VA of flow-control-valve 13c at step 421. Only 
the predetermined value beta is reduced. Moreover, if it is ROX<Rst, it is the opening VA of flow- 
control-valve 13c at step 423. Only beta increases. Thereby, it is the opening VA of flow-control- 
valve 13c. It is controlled so that the output ROX of the oxygen density sensor 10 becomes the 
predetermined value Rst. In this example, the above-mentioned predetermined value Rst is set as the 
oxygen density which gives theoretical air fuel ratio. Opening VA set up by the above at step 425 It 
outputs to actuator 13b of flow-control-valve 13c, and a routine is ended. 

[0034] In addition, above-mentioned drawing 4 and playback time amount tR predetermined at step 
407 If it passes or a playback execution condition stops satisfying at step 403, step 439 will be 
performed from drawing 5 and step 431, zero reset of the counter C is carried out (step 431), the 
shutter bulb 6 is made full open (step 433), installation of reducing-agent supply and the secondary 
air is suspended (steps 435, 437, and 439), and playback actuation stops. 

[0035] As mentioned above, it is NOX, in order to supply a reducing agent superfluously and for 
adjustment of the amount of installation of the secondary air to perform control of an exhaust air air- 
fuel ratio in this example. The reducing agent of amount sufficient related always for wall surface 
adhesion of a liquefied reducing agent is supplied to an absorbent, and it is NOX by the lack of a 
reducing agent. The situation where playback of an absorbent becomes inadequate is prevented. 
Moreover, NOX Since the exhaust air air- fuel ratio which flows into an absorbent is always 
maintained near the theoretical air fuel ratio, excessive HC and CO component are NOX. It oxidizes 
completely with an absorbent and is NOX in that excessive HC and CO component are emitted to 
atmospheric air ****. The problem by which ammonia is generated with an absorbent is prevented. 
[0036] Next, NOX read into drawing 6 at the drawing 4 step 401 NOX of an absorbent The 
calculation routine of an absorbed amount W is shown. This routine is also performed for every 
fixed time amount by ECU20. If a routine starts in drawing 6 , at step 601, engine-speed N and the 
accelerator opening ACC will be inputted from each sensor. Subsequently, at step 603, it is NOX. 
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NOX of an absorbent An absorbed amount W is computed. NOX generated here in an engine 
combustion chamber since it is thought that an amount increases, so that an engine load becomes 
high, and an engine load is proportional to accelerator opening and a rotational frequency in a diesel 
power plant — NOX NOX absorbed by the absorbent an amount W — last time « the time of routine 
activation — comparing — KxACCxN (K is a constant) only — it is thought that it is increasing. 
Therefore, at step 603, it is NOX. An absorbed amount W is calculated as W<-W+KxACCxN. 
[0037] Subsequently, NOX calculated by the above at step 605 An absorbed amount W is stored in 
RAM22, and ends this routine. In addition, it is NOX as mentioned above. An absorbed amount W is 
NOX. It will be set to zero if playback of an absorbent is completed (step 409). In addition, at the 
above-mentioned example, it is NOX. NOX absorbed by the absorbent The increment of an amount 
Although asked as KxACCxN (step 603), they are engine-speed N and the accelerator opening ACC 
and NOX. It asks for relation with increment deltaW of an absorbed amount beforehand. It stores in 
ROM23 of ECU20 as a numerical map of engine-speed N and the accelerator opening ACC, and you 
may make it read increment from ROM23 using engine-speed N and the accelerator opening ACC. 
Drawing 7 shows the routine equivalent to drawing 6 in this case. That is, if a routine starts, at step 
701, engine-speed N and the accelerator opening ACC are inputted from each sensor, this engine- 
speed N and the accelerator opening ACC are used at step 703, and it is NOX from ROM23 of 
ECU20. NOX absorbed by the absorbent Increment deltaW of an amount is read. Subsequently, at 
step 705, it is NOX at the time of routine activation this time. NOX of an absorbent NOX which 
calculated the absorbed amount W as W<-W+K1 xdeltaW (Kl is a constant), and was calculated 
from the above at step 707 An absorbed amount W is stored in RAM22, and a routine is ended. 
[0038] Moreover, in the above-mentioned example, it sets to drawing 4 and step 413, and they are 
the exhaust air oxygen densities ROX and NOX. NOX of an absorbent Although the reducing-agent 
amount of supply F is determined for every routine activation using an absorbed amount W, the 
reducing-agent amount of supply F is NOX. It is [ that what is necessary is just superfluous to the 
complement ] good for playback of an absorbent also as a constant rate big enough. Furthermore, 
although the case where an above-mentioned example used gas oil as a liquefied reducing agent was 
explained, this invention is not necessarily limited to this, and also when using other liquefied 
reducing agents, it can be applied. Furthermore, although the case where an above-mentioned 
example applies this invention to a diesel power plant is explained, this invention is applicable to a 
gasoline engine similarly. 
[0039] 

[Effect of the Invention] By supplying a reducing agent superfluously and having controlled the 
exhaust air air-fuel ratio by the amount of secondary airs, a liquefied reducing agent is used for the 
exhaust emission control device of this invention, without forming the special equipment for 
evaporation or atomization, and it is NOX. The responsibility and stability of reducing-agent supply 
control to an absorbent are raised, and it is NOX. Effective playback of an absorbent can be 
performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of this invention. 

[Drawing 2 ] It is drawing showing the example which applied this invention to the diesel power 

plant. 

[Drawing 3] NOX NOX of an absorbent It is drawing for explaining an absorption/emission action. 
[Drawing 4 ] NOX It is a part of flow chart which shows playback actuation of an absorbent. 
[Drawing 5] NOX It is a part of flow chart which shows playback actuation of an absorbent. 
[Drawing 6] NOX NOX of an absorbent It is one example of the flow chart which shows absorbed 
amount calculation. 

[Drawing 7] NOX NOX of an absorbent It is an example different from drawing 6 of the flow chart 
which shows absorbed amount calculation. 
[Description of Notations] 

1 — Diesel power plant 

2 — Engine inlet pipe 

3 Engine exhaust pipe 

6 - Shutter bulb 

7 — Actuator 

8 — Shutter bulb opening sensor 

10 — Oxygen density sensor 

1 1 — Reducing-agent feeder 

1 la — Reducing-agent injection valve 

13 — Pulse air induction reactor 

13c ~ Flow control valve 

15 NOX Absorbent 

20 — Electronic control unit (ECU) 

[Translation done.] 
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rasponshranesa and the control stabCty can bo enhanced 
In comparison with such control that fre denefly of the 
reduoer is controlled by the leducor suppry oevk» 11. 

COPYRIGHT: (CJ1994,JPO&Japio 




-1- 



ma*mmfr c j p) oz) & §§ 4$ §f & $[ (a) wmmmtt 

#§IFF6- 129237 



(43)a§BB ¥fc 6*(1990 5 MOB 



(SOlnta' 




FI 




F 0 1 N 3/08 


B 








A 






3/22 


30 1 G 








3 11 L 












aa* *h* rata* ic± 10 jd 




fJfim-276029 


C71)tf«A 


000003207 










(22)HJBIB 


?J«4^O992)10^14B 










(72)5591* 


























Ztffl ft* 






















(72)$9B# 










s&nafifflmh3*mri#*& ha^iA 



















(57) [gfc] 

ism msmmmiKo, ®.smzmm-zt& 

J:SNO, »/RffJ^(Da?SW#9^iaw!)lSSteoS<b 
HtfiS] NO, RJRJH1 5±JSflH©ffSUil83K:. 3 
NO, &JDOW©T&fflfcKS^*>-*l OfcESf 

&m*7 j-f'i?9imr*. no, rjrjwcos 




(2) 

1 

x 'j-ismttom&z'ir *> tomtoms,®®*. , % 

WfSfOQWtlfiV-XDtHtcilO, *<RJRU «EA 
jft^SU^^TOfciSKRifcl/fcNO, fcftffl 
T3N0, »J|JWi]*EEU &r£©a*gStf*Tr8«* 
«ca7aW«r*AUri?EN0, RjR81fr6.!RJKLfcNO 

©SfStfWbl&Hfcfc^r. UI2N0, fMXffJK, *!>&< 
ifeKiKl/fcNO, ©S^btCi^i3h£.£U:©S ID 

2&s*HSursfENo, »«cuw«cssAr*»«oa 
immmmi 

[0001 ] 20 

f?9*fv 9 :*38#©j£*£8tf«:te<,>ry 
[0002] 

*.««fll88 2-1 0 6 8 2 6#&«K:5fl7*<5*lfcfc© 

KSROfiPSETCNO, fcRft-f SKiRSI («»» *E« 30 
0rgf$t*©NO, £®JR3tf. MMOTOgD, 

jatKtrst.or&s. 

[0003} 

i&Btfmb&'i trztmi iszmm 2-1 0 
e 8 zQwmomtmamv** no, ®jr«ikp6 
©no, ©fijtttjiSjoiKb <ht r»4j tm) *f? 

5fc»K t **SkDjWH*a5cffl*N0, ®JRS<ICC«*& 40 
l/ct»*. l*u *^©^{««©S7ES'I«5fia«:l5 

[0 00 4]8£-3T. NO, »JR»I©«^«C«l,»*a7C 

©«fl^**©SS^r*-5C«!:JW*U>. iC 
#v<J>, gtt^©*{*as»B»^©S/j:4^< 

©jsa*£/t/c**9. ssKj:r)aft-r5«Msf©ftm 
ftrs. c©fc«>. cn6©j«<«m**©**sssM5 50 



#H¥8-129237 

2 

«mr a £fffiuu&c& crjWkD-awwtitric 

4. cn6©ffiffiff««m*>g?ajl!8Sffl4fiorJi*i 

ti. «i*kjk:«no, •wmccsigt/'cttM. *uw 

4. l*U NO, RUSSWJcSW-riSE-CKttNO, K 
TOS-c©ffifSt-^Sf^iiStjSK:joD-C^b5SJ^H*J^ 
g£fc*fc» % ©c»J%Sf«^KaAOX:*»J&NO, « 

iR»i-c^fs«©a7cSij*s»^n**-c{ci^Hah3&iti; 

[0005] CME»jbtilt»Kf», SOtttt* 
^Ur^^^h©ffl7nffl=6Sta»(CjtAL-Cl7I»3«c 

no, *i60Wfcsiitrigwba»©a'&«*s#*ci 

*>Bjffir**. 0*1^. C©«^ffiBKf«rbfcS7ES!l 
#_kffiSil«|j§&k:NO, KiimtcmTZtSTC 

mm#'&miz*) . no, «irosj8^r©2a$tt#« 

iitcfcfcfcfc, NO, »Jt!HWrT>*x7##fe£Lfc 

9. jB3cjw©Hc. coii&a&t'tfjimsft-ncrtsvic 

[0006 J C©fc«>, gtt^ttKSrcff!|*ttH or 
NO, RlRM©ll£«:fT5JS£«C«> Ja4©«?BH©8 
ffltf*£N0« MH^aSISft&tHtl/CNO. » 
«D5W«:m«:ffS«ai©S7t«*sS!litr *<fc 9 K&Jffi& 

3ew©SH#«a¥>No. &m^z>mmmm*> 
mM&+m&aLtt 2f«nkfNc * o ** < wt-r 

©*ff(cf&DrS7c«««&«%ffl*< Wttr&&Ktf£ 
d. i»iaijgtt*«a»iffcr<siBHi*«**). *fc. mmm 

IM*iEWfc§WPOfc*B£r*orfc. ±M©gfftf# 
K J: *2tiim#ft 5fcftiWW©i6Stt^3SStt*|SU: 

[0007] JKtt0B^*%£K*lfl:31tT4» 
6Sfa»K?£A-riA>, <Btt**£Cttl>8KSrflt 

ttfb i/T* 63»^K:aA-r 4 j: 5 tc-rn«*ttfi7cS!i 
*{^r*ig©±ffiWH«*sggai?s?iDii6-c**. l 

*U ccfcfctctt. a7cSU©5Wb*»e<b©fc*©iB 

[00 08 J ifa^HKjE*; «7QSI©»<b 

*fRtt<b©fc«>©#»|)Q:*B*Rtf * C t £ < ±i£©$ 

©jSt?14i^tt4lfiI±SeTNO, »«RSI©«!^ja 

»a*ff 9 c i or » *sm?Wbgg£fi#-r.& c t * 

[0009] 

iwi«»«rsfcjM>*R] hi© 
mowmtcm?* ^k, < i «>*«^©ayaa 

«asHc. tfeAsm©a8tbw;->©t#«:No, * 



3 

NO, ifiJcffifSNO, RiRffJfcEaU B?JE©»5£ 

lC^%2Mim\lr bZX&mA*&B 4 . |»8BN O 
K»A-rsm©2SjKifc€r9fSIBIi(c*(H»-r5lg)»*ii 

d 4 4«^./cc 4*#a4 ti^mmmmnm 

[0010] 

[fPffl] S5^m^(c«- »SB«te#8Att. g(C 
NO, Ri|5&m£K l ftf?fcS <fc o mtiM7ffl>kVMlC 

*au nmmtmmmommmTt)^. mm- 

T. I^fc£$U§AfMaB©i*A2SlS4:7 - hV< » * 

hubpi/cno, miMicWLxrim»<o^mtimm 

£3ftS4£«:N0, iRiRjW^KftAr*^©^ 
[00 11] 

[gUWSU B24#MUC. Jfr&pfcfw ~tf;Ux>s; 
^ 3«i>i;>©gFm«4^-r. *ffe56fllrtt. x> 
[ 0 0 1 2 ] is* » *-**76 «£!3B$©!RStf&foo 

^ctt^eiK^sn-cijo, «^v<dno, guotmcit 

JRSftfcNO, ©ttffi. ST^fT^tc^rSrafiSTH^ 
S*V S^2*«oTX>s>>«:!RA3ft*2$«* 
ffiTSSS. 7iiftifiO«?«M|3.X9f> (ECU) 2 

[ 0 0 l 3 ] X. x>y>|F^g3(c{iS5cSiM^g 
114. *©Tfi«^£2m«A£S 1 3*fB2S$ft 
•C*s9v SF«g3«. M(c-e©TSSp-CNO,'«iDW|l 
5 4fRgL/ter-i/>y(c^Stirii5. NO 
, WKffll 5ffiP©#«iI»fc»N0, mMtffl&t 

m»$<mm&&*mrzwt&m-k>if-i o#a 

[0 0.14]fi7cSO#^Sl ltt. NO, Ri&QSl 5 



(3) fci§¥6- 1 2 92 37 

4 

©±^©^S3fc2^*"»itt-5iSli#l la* 
<•*.. ECU2 0*>&©A#M#tc£CTjffi£©i»© 
fi7cW^««3l*J{Ci£A-f*. fiSSdil/rtt, gf« 

*v&<t*m*-mtmim>m7i!8ftzm.T * <> © 
astffurct*. i/*»u sj&©g&*>6*3e»0iT 

10 ^fcJcOflnESJvCifiStjtfl 1 aKKteSft*. 

[00153 r*2«$A8H 1 3 mm#>-7w>m 

EES»&fc«13a. zr9'i*-*9079**x- 

*i sbZGtzmmmi so, wxji'i'sd 

£«*.T*sO. ECU20*>f>©$ij8lHi*fk: c fcOi£gf« 
©#1 3 c©7?? a i-i! 1 3 b*®ttUTtefi$Oai 
#1 3c<0HgP£g£*.. 3d*>e,Sf«ff3IC» 
Ara:^££«©ifeS*8ifi5lfl*S<fc 5<cfro-a>S. 
[0016] K^SS-fe>-f 1 0 tCtt. S^CK^iS 

afcj6t;T^ftfc£{b-f s^fctttfrr* y -> s * 
20 Hz >?rt*ffiRi Stress. fiL. *fS*Wrtt. 
&»©«i:5K:ieffi4lWl#l 3 cfcON/OFFfcHBJl/t 
t,>SfcA. KiRigK-fe>-y- 1 0 4 Uras&2*8itiStS-C 

fc. H(C2 0T^-ro«x>j;>l<D«^W®3.r: 9 h 
(ECU) T?*S. ECU20ttCPU2 1. RAM2 
2. ROM2 3KtfA#tf-h2 4. tftfj#-f«2 5* 

tHaKjtjw^t^2 er&Kt/fcfltofc©-^.* 

tf*-**>6&0. x>^>©$^l«mpS©8#: 
*88P«t513*. *5liSWt?ttNO,»iRSi[©W*«^ 
30 ®iMP9*ffT>Tlr>S. ChP>©«88P©fc&ECU2 0 
©A##-h2 4fctt. g««K-fe>1M 0*>6#SWi 

frfevt^wwyaHKitw. -5-n^nA^sn 
^©m^^n^fti^c&t^ifrfcfcA^sjvc 

[0017] NOx»TOWl5ttm«T^S^*e# 
41/. C©tB«LhlCfl*«*';*AK. ^h'J^ANa 

40 IS. ^i/rJABa , *;l-S"?ACa©J:55:7;i'* i ;± 

fi«nfc^>&< 4*>-o4. ^Pt©«t5*«^«4 

sw?2«itb*iy->©ii^<cBNo, mm. 

ffi*HST^5iNO, *&Bl-rSNO, ©SRfttUfPS* 

[oo 1 8] nis. iftmmsmtta, cctbn 

O, »JR«15©±^©gF5UiKK>i>y>jB«5S. 
l»aiM8^K*n*n^3nfc^ag©^lt41«4© 

so ^©tttsttrafcci-rs. ae-7-c. no, khs^s 



s 

tea ti*i,>tteKmstemtKx>v><»mmtt 
a. 

[0019] zmvi-ctti, T-i -i2Jix>i»im% 
s*vo,> mnmm>mmmtit y ->v*> 
o. no, ©icuw 1 5 issf^oNo, vwsi&m. 

S8fia*H£TT*4. NO,ftJtS^15ttftJRUc®5c 
89©fittfi*:fT5. c©(Rftfflft#i©8?Wry#-XAic 
ol>rW?36*>-C^(,>a»fe*4. U*»l,&*J6C©ft 
teWfBfJttB 3 Kjfit* X-X^XtrtohX^ i 
fc©4*;t6tlS. *{cc©y*-X^{cot,>rfi#± 

[oo2o]ep^ mmmfitrttw-^uLtnzt®. 

£<i:5K:Ctii=>ffiBRO, #o, - ©J&TS&Pt ©&E 
(CtftTS. iftAgf&tt>©NOttS&Pt©*ffi 
±-CO, - iStEO. NO,4fc* (2NO + 0, -2 
NO, ) . &Ot?£fifc3nfcNO, ©-s»a&pt± 
■cgKbS ft-3o®iR8j|*jk:©JK s nr K{fc/< «; 9 a b a 
oie^i/«*J6. h3ca) Kmsn*«k5«:?sa^t 

>N0, - ©#T»«HWi*3K:littSrr*. c©«l:5fcL-c 
NOx #NOx ftJBHWl 5rt{C!ft»KSnS. 
[0 02 1] ftoT. «6ASm*©KSRSS«SK^iaD 
S&Pt ©&BTNO, J&J&ifcSft. »JRffJ©NOx r 
HKtl^fiaWl/J&^ISONO, #««*WK:«iK3'*vc 

^©K^ifiKjWSTl/TNO, ©4tsa*ssy>r*4 
sstumm (no, - -no, ) tea*, csi/t® 
4BWrt©«nt-f*>No, - #no, mvmmfrh 

mZtii. BP*>, «A»»*©i^iSK*HgTTii 
NOx RJRSHI 5*>fcNOx :P»ta;*h*Cg*Cft&,' 
[0 02 2]-75f, iSAgm*tCHC. C09©jf7Cli)i 

#*q?af 54. ch6©fij»«e^Pt ±©s«o, 
- tmixmtsu. ®ft'p<D9»mxLxm.'p 

©f«iI£*<5TStfS. Spa*©K^geffiT 
JCfcONO, ftJDSSJl 5*>6»ffii*ftfcNO, »03 
(B) K^TJ^KHC. COiSJ£LrS7c3nS. c 

©«t^tcurs&Pt©Sffl±«:NO, tm&Lts.<n 
5<tK«ffJ*>6.^6^iNO, *sttWSnS. fiEo 

rsiASfaf©Hc. cofs&ifim&thwmmo)') 

*>«ce&Pt±©lt3&0, - 4#£W>©KJR©?ilg#fc 
tfcfcfl, NOxftl&BWl 5*>6®^ia"CNOx*lftia 

[0 023] BPS. SASISWOHC. COtt. £1*e 
&Pt±©0, - btcttiCRfcbXMtSK, M>X 

a#pt±©o, - ifiimztixbttcHc, cotm 
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r>-Ct>n«C©HC, COtCjC^T«JR«*>6»fflSn 
fcNOx 4aJ:yfflW*>6SflHSnfcNOx #»7G*ti 

s. tt-,x. i>^>jie*«cNo» ©m ss*if 
^fc«>KNo, iRmtcmt^zmmomts 
( i ) sm©*wa^6^Pt ±x<omtic^wmn 

StCfc 0 #3l<l>©KJft«8*##SCteT<* #*©K#S? 
£114. (2) NO, ftHJOWl 5 *»6&H1 Stii^NO 
, £©c-f*©fc.iJg&S4©£tte&5. 
[00 24] X, NO, ©m Stc{CJ:S»44^ 
io MTSSTStfafcftKtt. _fc&©J:5«:NO, ftflBflr 
©3fjeW©«S*iS:(c*5gS«±«:ft5«k 5tc i/tN 

o,©s5c*®it/. no, »iua9*»6©No« mm 
se^-cNo, R«aii©B4NF 

B8*}S|gT$fc«Mctt. ±!&&SS©£7G$!&. NO, 

»Jtwwr©s^©as^«k:*5efieu:«:ftsj; 5 
&^rfy&L&tfhtf&&&«r>. no, kjrsb 

KfiU&-T5S?uS?©S*J±E (1)4(2) ©£ft£S 
*XNO, ft*^fc«L\TS^©2^#:^fcy ? 
*(C&54. SteSIWHC. C09©fiS##NO, RJR 
20 jm?BHbSftTfc*©$*;^»cftffl;*ftfc9. NO. 

mmx7 >*-r vtn 0 ?z\mm.c s. 

[0025] t/*U ««S7c3W*ffiffll//t«S^. 
©J: Sfc«5OT©Siiitf«*©Wjra*Sfc«>, ®c» 
#«&fi%8EI»-rsc4«:J:-7TNO, !RiRS!lK:»A-r5 

mzttim&xbz. -et-c. *mmtt. no 

, K4!^UW^(c9P^©^h«. S7cm^««p|8ii 

bxmtr 5©rtttt < ry^(©«Afi4BJS-j-s c 

30 ffltt_kB2 (1)4(2) ©^Sf4M*fc«f Jftffi%5a& 

r*j:^Jcb-c«*&a©tsiiB^iawtttfbr, no, ® 

«Q??1 5Hin©I8^tSS-fe>-y-l Or^tBLfcggRiSS 

[00 26] H4, H5tt±IB©NO. »iR»Bl^aJ8P 
©^n-ft- h©— w*^i/ri,»5. *^-?>b- 

^FS««CECU2 0(t«fcOHIfSn-5. B4{Cfc(,>r 
;v-^>*sx*-h-r44x^7^4 0 lTjii>^> 
40 @?SRN. T^-b^SaAcc. i>y>SKlg&T t ,*s 
*n-?n©-fe>-WP?>. STt. NO, KiR^Ifflp-C©Sf 

s*©K^igSR„#tffi8HSS-fe>-!»- 1 o*>^-f-n-en 
A^sn44A(c. ma©^-^>rtt»snRAM2 

2(C«5tt3nTI,>SNO,K)t5SSI©NO, »JRfiW*^ 
aiiSft. 7^4 0 3TB. cn^*»{CNO, ft 

[ 0 0 2 7 ] C c-c. NO, ®tm<D&£Mtf&mt. 

(1) Tf-feJUaaAcc^SrSftfetT. x>s?> 
50 @ISaN#Sf5£ilfeLhf *4C4 (f J5:*>fex>»7>*i 
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«aj»£«fc*sc£) . (2) x>y>sf»aarr«« 
mjms.&Lt-c*}Zc t, < 3 > no, i&mm o 

(i) - o) ©^#£aMaLfc*£©;wcx7^ 

[ 0 0 2 8 ] C NO, RjRJW 1 5 ©Ili&iVi? 
>St»tC©*tf5CDB (±8E-fc# ( 1 ) ) . S£B#K 
B8B&DJ: ^tcRS^* s- *-/^^6 £HCTRA£ 

*. tic. mmmmmi± (±sm (2> > t 
**©». no, rjkswjno, ©m Sjotmom 

z. tfc. no, RjRsiKbNo, mmm^mw^ 

**Ci (±SBm (3) ) 484|StT&fr<!:LT<,»S 

mtmftzftsxstcr&tcibTto*. ±sn 

O, RiRS©i?rJ£{lB> mtfNO, RJD0Wl5*SRiR 
L5SNO, ©fi3«Cfi<D3 0^— b>hSS<h3iia„ 
[002 9] Xf-*:/4 0 3"CNO, RiR8l?l£&fr#t 20 
^-CfiSjALT^SJi^Xf -y^4 0 SVXV^Cifi? 

*C*s^fSfiiCRtU:*>5*>*5«SSn4. CCT, * 
$>*Ctt> ^7 t t»7'4 0 3-C#Sfe*ft : *JfiSfibr*>6 
<DS5I^lfflK»lof 5*>>>*-C*0. SfSfiCRtt, 

no, &m<Dn&z^tzo£mtzttzm& 
rat. teffl^s;u-^>ntf@a-c**. ffiknnt 
, «no, mono*'*?. n£M&&<cmzuo 

. RJUS©Br£S©KJ£ <*f" 9^403. ±ia$# 
(3) ) l?K<fcoT«S*Jg»ri&4. Xf-^40 7 30 
■CC^CRT*-5fc»^IJ. WfcWbWSTl/CHS© 
■C^r->7 , 4 0 9t?NO, RiR5W©NO, RjRSWfc-tr 
ntc-b v h trx^ 9 7"4 3 l fitT*»T irm&ft 

[0030] Xf^^O 7-CC<CR"C*ofcii^ 
B, W»^41 l«T©NO, KCSW^f¥$r^f 
•TS. ffcfc-fe. ^f-9^41 1.-CB. x>i?>|tftl* 
2©W v *-m:/6#gf5e©HK*-CW#Sft*. 
f<-KAi>y>-cB. RSi^tcxa? (> 
®A£Sffi^>fcfcmimcRSras&6&l,><fc8m 40 
*©K&i^£ffiT3tf*fc»K^£3ftSjB^© 

*7K:flQ*-r. ;<~^©SHa*©KiR*?ilJtt-S*gi 
*S^Ufi©NO, Rit>^ijHBfcS:tf5<fc5K:i,TfcJ: 
<<>. 

[ 0 0 3 1 ] f» » $->-<)V7<DR&\tgmi3&88#£. 
CS©£Ritf 5fc», *&i>^>@?^©^IB4l, 
■caSShT*J0> C©W»«ECU2 0©ROM2 3 
K»ffir-:^©#-C&tt$ttT<,>S„ X??74 1 1 50 
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6 ©P8K88Ee4SS#ft:U J/*»*-/W7 
Hgfc>?8TftfflL^K*i±ia5KSfi(c$flX&* 
<fc } <Cf •»> ? * ->o\,77 tr^x-til ggglfc t/c J/ 

?^4 1 3rttjK8J«fc»#fc5£*ft*. -f&fc*>, 

X-f * 7-4 0 1 re*2^fc#^*©18R«KR„4i 
>*>RA2^S±fr&8ft*©lHaWft#Sti. * 

©ibRMimt-rsfcftK^vg&STc^cafflF, 

fflStl*. Etc, X^t»:7*4 0 l"CK#&W!NO, R 

«su©no, immw*as&*wcamb$t\ia5c 

o-CNO, R4mW£j§rcTS©k^g&»7c8JSS»F 

, #ftW8ti«. *t/c t ^■T'«<*a7c3W©aaiF 

F= (F, +F, ) xaicrttetsns. 

[0 0 3 2] CCT. x>y>RA2j«»i>^>EI 

f~>™>7ffl&tfrF>tt*2n. no, r 

jRfiWBSB$©Jb-?>-CltS[3nS. Sfc. a«l<fc 

S7c8i«B£ic i i:.K& 

Xf? ?4 1 5T« 

«w*f z&z <t 5 icmxmmm 1 1 a ©hk#»je 

jgjeW*JS^S3{c*A3ti5. 

[ 0 0 3 3 ] * Xf 1 7-Cttn;*2g$U«MJ& 
SI 3©«»>J<>^1 3a#ONfc§ti. Z^^««» 
mt3«:3>A3nS. ^O-C, H5«CJ1* V 

1 9 *>6 4 2 5 -C\*-,Z£SMXim 1 3 OfiSfflm 

1 3 c©pas*esR?fia-fe>if 1 o©m^Kic:criBS 
r&t>fe. x^?t"4 i g-ettx^s-^o i 

m&3ti. R„^R.,-C*ntfXf-7^4 2 ITS* 
3c©^SV, *JBf5£ffiefc*Wfi«Sn5. * 
fc. R„<R.,-C*ti«\ Xf-?^4 2 3TgaWIHSP^ 

i3c©paev. *j/s^JtAsns„ cnKio. its 
mmm i3c©pggv, «. SBRiBa-b^i o©a 

#R„#i*£ffR.«}c&$J:5fc8®j*tiS. $^jfi^ 

(cas$nr»,>*. x^?p'4 2 5-c». ±fB«:<t»)g9;. 
s^/craKv. zftamm s o©rf ^ai-* 1 

3 b {Cffi*l/-cn,-?>«r«7-r5. 
[0 0 3 4] ftte. |jiCv©H4, Xf-7^4 0 7-C3fj£ 

©»*^rat. Ji^rsxp. sfc»xf i y^4 0 3-c 

ff4HmS^* s fiR4L.i!t<&Si05. X7^:/43 1 

*ex^?^4 3 9*i|ltf3n. »<dr>«c#«n*;-fe 

Ut^-/43 1), ^♦7*-A;l,^6!»5^ 
S«CSil (Xf i 7 7'4 3 3) . &.7mm±ZX£5Sfi> 
mAtm±$tl (^^77*435. 437. 439) . 

[0 0 3 5] ±«©<fc5«:. ^IttW-CB, STcSOfca 
«a$^©«I8iltti^2a©»Afi© 
IHIrtf5«fc5{Cl/Tt,>Sft:i{) < NO, RiRMKBSctt 



(6) 



fcfc**.«;W&±3fta. itt, NO, RHWPKcaAf 

sfc«©HC> COfiS^ttNO, »iRiWK:<fc9SS±<t»{t 
<5ft. fc«©HC. COfiJE»*J^SWcfiWB$nfcONO 
x !RiR»|-Cr>^r36S4lS3nft:0-}-SI8JH#i»±S 

ft*. 

[0036]^(C V H6(Cia4*7^:/4 0 lTSSfcii 
tfNO, ©iHOWONO, ®4RSW©»ffi*-?>*;n 10 

f. #;i—*>*>ecu2ok:j:»>, -SBisreccjSff 

•;7"6 0 l"C«x>»?>@KS:N. Ti'-bJl'HKA,^ 

*ft-eft©-fe:/iJ*&A#Sft*. xt^b 

0 3"C«NO, «JDUW©NO, RiKflWj&JSfflSftS. 

cc-c, x>y>jK«griKfe-r*NO, 

#x.6ft47t«>. NO, ®iR»J{C«iIX3ftrt>5NO, 

^7yeo3-r«No, RJDaiwds. w*-?+kxa« 

xNit/tJfc&fcft*. 

[0 03 7] £(,>T. ^•f ^^6 0 5TB±ffi«:«t»)* 
«>fcNO, »iKSW*SRAM2 2(C*&lrt;*ft > *Jl/-f- 
>im7?Z. fcfc. fTiB©J:5«:. NO, »iDUIW« 

no, m.mvmLtfi$n?z>b. ^cuc-b^sfta 

(*?»V4 0 9) . fc*. ±EH»t«T»NO, ®JR 
JWKKiR3ftTt>5NO, *D*fftJ»*. KxA«XN 
tLTlRtotdfi Uf-7^803) . x>^>@fi»N 30 
&7*-fe;H§gAcc£N0, KfRSCOJgttJ^AWiCDW ■ 

*is*j>mm.ntT>?-k)m8. 

A„t<DiSli&-?v7t. l/TECU 2 0©ROM2 3K& 

ZM^X R OM 2 3 #» 6fflUl#£g#fflT,fc 5 (C l/T 

B7ttC©i§^H6fCfflSrrS;V-f>*7Sl, 
•CVS. -Tfcfcfc. 

fl 0 lrttx>i?>|5HS»N. 7*-feJl*3KAe £ #* 
ft-eftO-bV^^A^Sft. Xf-v^7 0 3-CBCCr> 
X^^IS^KN. 7^-fe^KA tc J &^rECU2 40 
OOROM2 3^6NO, KJDOfiJtCKJRSft-C^SNO 
, *©fitt#AW#&#Hi;*ft.5. fct»-CX$»77-0 
5-ra^B*-?>3gfrI3C!)NO, R4W9©NO, «JR 

awiw-w+K, xaw (k, »sa) tbxm. 

*?-9 77 0 7^tt_LS3«J:»)3fc«>fcNO, &flSSW*R 
AM2 2«C*Sttt,T*-?>£**7-r*. 
[0 0 3 8] S/c. ±aW>H»W"CttH4. ^^7^4 
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13«:*)(,»-C. SJ«8*i£aR„£NO, «iTOW©NO 

«r«setri,»i^ iS7c»iias«F»N0, mmn 

£Kt^&ftK&LTiiMS(c&^Ti,>ftfcr&<, 3t»«c 

cft«cK££ft4fctmr&< , <&©jgtfti 
IQSWJ^SW*^ ^ — «Ax>i?>{cja« 

[0039] 

fcC£(cfc9. a<fc^fStMb©fc«xz>8»I&seB*8tt 

ic£«<sEttS7cffj*ffli.>'CNo, mm^<D&5tm 

«!&4ll8P©l£S1t£$Stt*lfiJ±3-tt. NO, (R4S3W© 



[h 1 3 *%m<D®i£&nt7u v *&c*£. 

[H2] **m*:¥ < -**&V>Vtmmb1t1Qiai 

[H3] no, ®iRm©No, maamzmitztt 
&©ht?*5. 

IH4] no, mM<m&m*7fG-7v-*+-\- 

©— 8Tc*£. 

[H5] NO, ttftOK)|f£||ft*i^7a-?t~h 
©— SffT?*S. 

[H6] NO, »JRSiJ©NO, R«aB?ffl*^f7P- 
? + -F©-|$&6WT*S. 
[H7] NO, !»JRSiI©NO, ©iDCBSffl^T^n- 

=h t - h ©a e t \tM<mtmx-i>z. 

2-X>5»RSvS 
3 r x>P>P»« 

6 - W 7 

7- 7**aX-ir 

8 9 £ wWTHgr-fe^lJ- 
1 1 "msam&m 

1 1 a-ja7cJSflig|#f 

i3c-siaMs^ 

1 5 —NO, 

2 0 -I^IWai 9 h (ECU) 
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